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(54) NITRIDE-BASED SEMICONDUCTOR ELEMENT AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a nitride-based 
semiconductor element in which a substrate and a nitride- 
based semiconductor layer formed on the substrate can be 
divided into pieces without deteriorating the characteristics 
of the element and a method of manufacturing the element. 
SOLUTION: In this nitride-based semiconductor element, an 
n-electrode 1 is formed in an area other than a stripe-like 
area formed along a resonator end face A side and another 
stripe-like area formed along another resonator end face B 
side on the rear surface of an n~GaN transparent substrate 
100 and a p-electrode 2 is formed on the whole upper 
surface of a p-GaN contact layer 28. 
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Tt. « *»J*L 1 0 0<©J|ffl«|35^&JtKM 

MQW;5lfJl2 3CD^fi^5iSA, Br*A» 
&aS®££:S 0 Lfc4<ot, f iftU-lf^ 5 O 1 ic 

[0 0 7 1 ] ±1E0)#*» U— tf** 5 0 1 £m 

46. p-=I>£^ hH2 8$JCDX h^-f ^lli^2 9 a (7) 

L T#«f* u-fglSM^r^ c t tftzmx ft 
£ Q ZL(Dtzdb, ^5ft#|#:l/-iftf5 0 1$ffl 
l^*>»<*Ly— ifSiS(Ci3LNTJ±. MQWSItl2 3 (C 

rfeS 0 Lfc*<oT\ f«»:b-fglfl)^5tig 

[0 0 7 2] Ga Nfr£fc&3SIB««1 O O 

f»tt*^fiuxfc«>. atti±e?-v>^->3 >^o>xm^iL 

ft So 

[0 0 7 3] H5lt, *«W(=«S#W»Lx— tf^(7> 

Wa^S^-raaMftSFHB^ftSo H3 5 (a) (i. 

*^J0>^#tt;L/— ff^TS O 2^p-a>^^ h/12 8 
«A^6«»Lfc»fi-a>Htffcy. H5 (b) l±. *#ijc7) 
#2»#; u— tf 5 o 2 &mnmm 1 O 0 (DXffifll^ 

[00 7 4] *#IJ(0#-*i* U— if HIT 5 0 2 it. UT(D 
fii&mi^T. m 1 <7>¥SM*U— if ^5 0 0i:|5|«(Dfll 

[0 0 7 5] Us (b) (c^-Tcfc5(c. *SH*u— tf* 
«««<«W:nM5A«Mi*irL4 a 

[0 0 7 6] COJ; 5 *f*^5 0 2(4. iiJL 

[O O 7 7] +f^5 0 2<7)fNg|B#(::&l^T 
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0 0^g£li^r^cfc5l3n^5^/\ o ^-->^-r^ o ^ 
[0 0 7 8] *^J(D^i*U— tf*^5 O 2tf>fF§iB3Mr 

O 0£M<£ff2J$tea^gm<!r Ltm^o 
[0 0 7 9] -T^^^. ±!BO£5U:n®l5 0>/\ o £-- 10 

->^£frofc^ *^^u--tfm-T5 0 OCOil^ 
5 r H 1^^T^(=3tii Lfe^s^ 1 o o OW.3l-fZ> 2L o 

[0080] c^-e. ±ua)m^mx.mi^^xit. 

[008 1] l^_bCDJ:a(C. *^J<0^*U—Hf*^5 

0 2{c^uTfi. ^s^i o o<Dmwi^mm.£*i& n 

£P<t Ltffl L^T510^S^ 1 O 0 <Dmm®\fr h> n 1^ 6 m 30 
XgttL*zM^«M OOfc£tf^<7Xh;£(7)M£X^ 

>r^LriS^if^^-^ 0 fit, co)I(c^ot^ 

[0 0 8 2] C<D£d&#^teU— ^fft^PS O 2 tc&tv 

MQW^ttil2 3{i^f^^g(t^)C^:(i^:< . MQW 

7c*><oT. C(Dcfcd^#*^U— If*-^ 5 0 ZlZjSl^T 40 

[0 0 8 3] +Fffi^5 0 2.\Z&\,\X 

[£> pll6^p-3>^^ KJI2 8(7>±@^(Cff^/^ 

T50 2|:mit pll6t p-=3>^^ KJ12 8 

y. »fiFRica3i+**tt**e«f i>c^^-e#^ 0 * 50 



<D*6S. 5 0 2 (CfcUTli^0)^Mb 

[0 0 8 4] irC^T?. lirai©*?^ SB^Stel o o 
fctfK x^-f ^*fif5IB(=:<4aiM»«l o 0(C^#7S 

[OOSSjffl:, GaNSi^(^GaNlttM 

SW*Ji(D±ft»|JBHi-e&-6 (i-1oo) BUcfcu^rRH 
rtS*Lfc*^<D«Hrt< (1 1-20) ffltftSfcA. MS 

[0 0 8 6] MS. 1f*^*S>*>^>3> 

[0 0 8 7] CtllC^LT. ±fB<Z>#»tfcU— +f^5 

0 2{::&^-a£. nlS5^1^1fil 0 0 (DSSMpiM 

i^Tfi. *Ta>M®-ei±&< n«S5a>M2Z£HftBN 
£c<t*<x££ 0 *a>«6*. y*F*fflL^fc 

^.t-f & 0 

[0 0 8 8] H6(4. tT^CD 
B4C0^IJ^^:-r^5tfrtI^ z F®lllXfe^) o HI 6 (a) it. 

1 2 8 fl^ bfiS LfcS^O)Bt?fc U , B6 (b) it. 
*«»J©-^3H* L/— !f 5 O 3 ^ilBJS^ 1 0 0 
M3&>t>*f?L*:S^<&0T?&So 

[0 0 8 9] *Ma>^»ftU/— 0 3(4. 

[0 0 9 0] H6 (a) tf^ 
O 3^C^L^r[4. P -3>^hl280Xh7^ 
^Mi^2 9 a©SSS2S(D«8fcitfX h ^ -f ~JW$L 

2 9a ^#t?E3ft fF^ff^«0)Pif^li^-tlC p SB 8 A<»« 
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[ o o 9 1 ] *t«a>¥3H* \s— -tfHi-T 5 O 3 (CfclvT 

[0 09 2] *ftjO>*Wtt: U— tFSi-T 503(t £JITCD 

[0 0 9 3] If^^FS O 3£>fF§iB#[C&^T 

(£. HI 4 <£>^S{* U— if*T5 O 1 (DptS4 £fH)*i<7> 
y P tS8 i5(D¥S(*U- tP*^ 
5O20nll5i l^]»<D*5±l:: «fc tj n II 7 £fJ2j£f 
CCT?. O 0fc^t/#Jl2 1 -2 Stfm 

Hfn?fc&fctfK ilB^Sffil oo©8H«i^ja**ifcn 

li^ n 117 0/^- p^H8GV*£-- 

[0 0 9 4] JifEOcfcdfcLT pil8©n°5i- — 
£ fx of- tic. **<*U--tf3t^5 0 2C0it^-<b|Hl«^ 

[0 0 9 5] dC-e. »fiftb-flT5 0 3[: 

Hrfcib-r. CCftMilJclZI&^Ttep -=! KJ12 8 

A<RaiLTl*-&o CKDfctf). Xh7-f^2 9a(?)Ji 
£[i£l&UT. p«ffi8<DftlT?BtiJL/=p-:3>£^ KB 
2 8 0)«J«T*gBa-r^C^:*<-r5#^o Lfc^ots pi 

Sfc % C(D»£lCi&lvcf±. ^Ji^SDiA, B {C p n 

[0 0 9 6] ±IH(D«t?i:Lt*SSS#»Lfc^ # 
if*=?-5 O 2 HM*. «Srf*n««7 

fit, C(D«(C,^T*«i*^x/\£#«U fl 

[0097] ±fE^T^Hxg{cfci>r(i. 

[0 0 9 8] J^Jt±(Dcfcd(C N ±fE<D3^ifcU— 1f*^5 
0 3lc*5i\T(±. 1 o Ofl)MlcM*iiS n 



ffl£LTmvra8WSffi1 OO0)M«^nM7|SI 
-f^LTMM« 0 fit, ca>Ilc^-3T*»* 

mzm*<D-~Utf*.M-£t~ltmM UT t MQW^ttB 2 
3 7^i2#£glf£C MQW;S14I2 30)^ 

[0 0 9 9] *f =% ±Ea>4 £ »i*U— O 3£v 
fi10 0^2^*5fcA, p-=]>^<7 hJl2 8ilJ(7> 

x h7^«29 acaasspsgEp* Ltiur^il* 

20 tfcU— -tf^glCfc^rii. MQW;5ttJl2 3(Cff^^^tL 
[0 10 0] Ga N*Nt>3B:^5S^S«[1 OOJII 

[0101] _tlE<D¥SM*U— tffStT-5 0 3K 
30 *5^TI±. El 5 U— ifK^S 0 2<tIWI^{C. n 

*®«K«ttffi(c«fcye»U ^b-«^5 0 3 
^503 Sfflt^fc*»*u--ifS6«a>a^jtTlilft*5«fc 

[0 10 2] 0 7 I*. *«^(C«^^*<*L/— 
40 jg5<D<J"J*^f KSMft^SH-efc-So H7 (a) 

«2 8«3b^6«KLfc«da)ia-T?a&y. 07 (b) i*. 

^ma>^m# U— +f 5 0 4 1 0 O CDS® 

[0103] ^JCD^t*: U— tf 5 0 4 fi % 17 
(b) c^t J; a !ClBJtt 1 O O (DX h-7 M 2 

50 [0104] H7 (b) *0»JO>#5H*L/ 
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~fi^5 0 4fC&^Tf£. S^*1 O O&^lfip- 
=l>$<7 KJI2 8(7)X h^>f:?««2 9 a ^i^^ri^gl"^ 

Lt^oT, -Ocfc5ft#^{*U-^fflT5 O 4(C&^ 
[0 10 5] WMl#l/-flT5 0 4ft nSH 

-if 502 t7)f^s*;i ^ mmcD^iiz £ y ft® £ ti 

[0106] JlfEO^*H* U-+f#§T 5 O 4 (C L\T 
-->^L. C<7>nil4i9<D/^— LT/fH^ 

TSBMfii ooa>M«^t>naa9Ht5StbL/=2 

itm-t&o fir, ^©«raor#s«:^x/\sgri 

[0107] CCT?. C^cfc^WSftb-^SO 

t MQWgftl2 3 l±SBf SSit * c t lift < N MQ 
W5£ttJl2 3 0>*«S«®A, BliM«®tft-5o 

[0 10 8] £fc #*ffcly— tFfft^S O 4(C&UT 
j££*L-Cl^ 0 CCDfrtfk pSg10tp»3^^h 
tFSt^S O 4(c£;iNTfi. pll10tp-3>^h 

s 2 s ^(opaa>»*«ta:A<fi»**i. * ^ 

mmzmz^ **uc,fcy % 

^c^^t^^ *<D*S*. *lftb-fl^5 0 4i: 
ft -£>o 

[0 10 9] i|Ha>*»*u— tffSi^s 0 4i: 
fcivrii. Hl50>#^{*u-— tflft-^s o zjs&ifimeco 

o 4^v-v> / 7->3>^0>t?HS-r€»ii^i3^r 

I*. *TG>«ffiT?(i <nfi9 <Dflffl£BffcBM&ffi 
iCfcyttlUL. U-f 5 0 4 ^ n tg 9 0ft] 

*<D«». ¥«*b-fi^5 0 4fi^ 

[0 110108 1*. *fgW«c«-5^a|ft:L/—- tF^TO 
SS6(D#J£^«5iMft¥Hig^fc6o H8 (a) 
^^i$U— 05jp-GaN3>^^ hl28 



«*>6«»Lfc»6'<DiaT?*y. is (b) i*. ^mib 

l'—*fm=?' 5 0 5 £ 1 0 0 0>SB*!*> big L 

[O 1 1 1 ] *ft|(D#»itU— +f^5 0 5 1 £tT<£> 
jS*I*i*-c\ B 7 5 0 4 i S4i(Di 

[01 1 2] i8 (a) (C^f ^aw*L/— tr* 

T5 0 5|rfeUT(i. nfllfill 1 ti^ifii^tt^-r^ 
pIS1 2*<ff2j£2;ftTl^o t"ft:b*>. p~=j>^^ 
10 hi! 2 8 _t(7>X Ztm&Z 9 a <0i©a«afift*5 J: 

x h=>^z?Mm2. 9 a S*t?Egft^^«o>»r36fBi«±(= 

pill 2 7b<Jf2j££;ftTL^o ft&> ^(DM^ftmfkfit 

x h^^^o^ft^^fc^(Dr^fiJMiJ(^m{c^o 
[0 1 13] coddle, tf ftt^ 5 0 

2 8CDX h^-f 3?H«2 9a±«jia«J;5lCnt 

20 r. zo>«fcd&*3H*u— ■ tf*T5 o sicfc^rji. x 
h ^ -r ^«« 2 9a *tn=ia - (c«3fE*aA^r a c t 

[0114] if at^ 5 o si*. P mm 

U— +ffjt^5 0 4 0>ff»*afe4t|^«(O**(C < fcy^»* 
[O 1 1 5] -T *#ttU— tf^S O 5<7>ftS 

30 n 2(7)/^^— - xf&'rf do cc-e. ai^sfii 0 0 

0(7>^®«y(C^^tL7cn^«|1 1 <7)/^ — >^3lB^S 
ffil OOfiJ;tf#B2 1 -2 8£SjBL-CS-&::<fcj&<T? 
^^>o Ifc^ot, SiM L tlx.^) n 1 1 
>£H.ft;6<£> P li1 2©/^— 
y. nlgi U P iai2<tfl)iii^^l:ff 

a -^^RTfig^ft^o 

[0 1 1 6] tfilS^S O 5 iCfclvc 

X h7-f ?««2 9 a ©«»iR^T*SSaffi 
40 A. B|«(DX h7^?tt0SiS(CpIg1 2«^tL 

If Sftfi*fESiXS(C*5l\Tfi. Pti1 2(DPplT?SfcB 

Ltcp-=i>^^ KI2 8a>sp^-eSB3-r^c4?:A<-e* 

^>o Lfc^oT, ^(DmSlZ&l^Tltpmm 1 2^^tN 

«^(Cfc^Tr±. ^S^IS®A t BCpill 2^.5; 
^^)fe^tL^ftLN 0 
50 [0117] -7^ ^mfa U— tf 505 ©St^dJB 
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[0118] ISJLtfl) <fc 5 [C^tfc U— +f*^ 5 O 5 fCfe 
UT(£. ilBJS^I O OC0^®{Cff^^tL^ nil 1 1 
>^L, CKEnfllffil 1 SEP £ 

LTJBl^TaSGGSffil O OOlIi^P) n^til 1 Ml? 
SHJL/c^Sfil O 0&£tf^tf>-t;fr<7)JI£X^^ 10 

^LtiSMt^o fits da)lic^or¥itt:^ 

[O 1 1 9] 4^*^— tFSl^S O 50MQW 

stt« 2 3 itm^mm Ltzmm&m 1 o o©ata«^& 

Ji^(=*^©-»2&<$£»*fc fita« L r t, m Q wgftB 
2 3tfmm£%:t-r&Ztl£te<. MQW;£ttJf2 3tf> 

T*tt*<»&*t*o 20 

si o ois&tf&mz 1 -2 8 3&<a^-e&^)fctt. P - 

=l>£^ hJf 2 8«j(DX h^>T ?««2 9 atf>«Bffi£@ 

mizmm* < lt##^ ifawsna-wtr 

[0121] CCDTctfx ^ (D<fc 5 U— 1fif§-=F5 

O 1 " tfSMlCifclvCI** MQWiStt 
123 (rff^^tL^^3 l c^CD'(iM^Kmj^(cti|^'r>g) d 30 

[0 12 2] &3b\ Ga N^b&«3Mtf 1 O 0» 

Jftttj6<fil*fctf>* mfSi±z>*l'Q > 3 >TfM^AE 

[0 12 3] £h>[z^ ±fB<D^^tt: U— tf *T 5 0 5 [Z 
fcl^TfcL g5fl>fSttU- fl^5 0 2, I6 0*i 40 
ft: L/— tf 5 0 3 £ cfc tf 0 7 O^mt* Lr—Vm* 5 O 

ftb~ft^5 0 5jnISi 1 <&«ffl£K*i: 

[0 12 4] ±fB(D#^tt: U— +f 5 0 0-5 0 5 IC 50 



fct^T. #12 1 ~2 8(Dffljai±J:IB(cBg^*^-5t»a) 
Tfttftl^o #J12 1-28(1 Ga. A I % In. B 
£tfT l £*-o£#*?S<btt**»*Mx&at 

[0 12 5] ft*5 % ±fEC:fc^TH SfESffi 1 O 0_h 
Cnll, ;£1±JIfc£tf P SB*<»***t-6i: i ilea 

o oa>*ac:/**— =><?£fatznm&mm 
ss-t iz P mm. 5gi±H *> cfc n ii Mm ic mm £ & & 

J12JiK£*ic<7)pSffi(OA£ — @EP<t LTffl^T^ 

[O 1 2 6] *fc. ±iZlzfcl\Tl£M&&&m(Di)yi? 

Lfc*^ *#£Bj£s i 02 «(Dlfiftin£«9lE^n^^j| 
£ LtSfflLfc'J 7vX h^-f ^fllaSfccfctf-tr^^T^ 

[0 12 7] ±1B«C*51*TI*. *^B^^4i#^L/— 

[0128] cj^fi\ **^* P n»#a<z>»*y-f *■ 

pS!BJ:y*J:yW-S<ft*tt>t**-#--S^i:^&. n 

do ^ftci^y. awat««i^6**+»«=ayttj-r.c: 

ho 

Offl * «5t M ft3ttf4«B -C fc ^» c 
[02] Bl©#»ftb- 1f* : ? : S-t«lfc«J:tfT«^& 

[0 3] nBSA^WSg^ttfc^jaStifc^Wft^x/N* 

fe o 

[0 4] **MI=«*##i*L/— if*T<D«2(D«l*^ 
^-m5t^]^ 5 FS0'e&^ o 
[0 5] L/—1f*^(DJB 3 

[0 6] *fl6M L/—1f**a)!R 4 

[0 7] ^BJf=^^#^*U-»^- : F(X)B5(7)^j^^ 

[0 8] *«ffl|C«4#a|i*U— if*T-0>«6(D«S^ 
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[H9] ttt*©a^*s#»*u--if*^a>-«**-r 

1,3,5,7,9,11 n 

2, 4, 6, 8, 10, 12 p^S 

2 1 n-^77KI 

2 2 n-**VKI 

2 3 MQWSSttl 

2 4 p-^^B 

2 5 p KB 



[B1] 




23 500 




2 6 p-^*V KB 

2 7 n-BgE^P^^B 

2 8 p — =3 O KJI 
29 a Xh7-f^«* 

1 o o mm^m. 

500. 50 1 r 50 2, 503, 5 0 4, 50 5 # 

600, 600a 
A, B £fiSttS 



[12] [El 7] 




B B 
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[H3] [H4] 
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7P> h-s<—-is(D%&£ 

F^—A(##) 5F041 AA37 AA41 CA33 CA34 CA40 

CA76 GA77 CA93 DA04 

5F073 AA09 AA13 AA45 AA61 AA74 

GA07 CB22 DA30 DA32 DA34 



